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Abstract  
This study aimed to obtain models and learning tools for the Mind Mapping (GI-MM) model. This study 
used Research and Development study which refers to the steps by Borg and Gall. The results showed that the 
results of the development of the GI-MM model and learning model were reliable to be used in high school 
chemistry learning of the reaction rate with the following results: The relevance of the GI-MM model of 81.27 
(valid), the consistency of the GI-MM model pf 81.43 (valid), observation sheet of GI-MM model 
implementation of 1.00 (very valid), Learning Implementation Plan (RPP) of 3.33 (valid), Student Worksheet 
(LKPD) of 3.67 (very valid), student activity observation sheet of 0.95 (very valid), student questionnaire 
response pf 1.00 (very valid), rubric of students' critical thinking ability of 1.00 (very valid), and items of 
students' critical thinking ability test of 0.96 (very valid). 
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INTRODUCTION 
Learning model is one of the important components that support the success of the learning process. 
The right learning model will have an impact on student success and the achievement of learning objectives. 
Learning model is a pattern that is used as a guide in planning the learning process in class, so the learning 
model is a design or pattern that is used as a guide in planning the learning process in class to create a supportive 
atmosphere so that students feel free to respond naturally and regularly, and learning objectives can be achieved 
well (Suprijono, 2012). 
The selection of the right learning model becomes the thing that needs to be done, to fit the 
characteristics of students and the learning that will be carried out, so that it can support students' critical 
thinking skills. The learning model for training students to think critically must be problem-based because it can 
stimulate students in thinking, from finding data to drawing conclusions so students can take the point of 
learning activities (Shoimin, 2014). Various learning models have been used to improve students' critical 
thinking skills, one of which is the inquiry learning model. 
Critical thinking skills in the science learning process provide appropriate direction in thinking to 
analyze the symptoms or phenomena that arise in understanding the subject matter. Critical thinking skills need 
to be developed in students because through critical thinking skills, students easily understand concepts, apply 
concepts to different situations, and are more sensitive to problems (Mairiska, et al., 2014). Students who have 
critical thinking skills don't just look for answers. Students will try to develop other possible answers based on 
analysis and information that has been obtained from a problem. Critical thinking is the process of reasoning 
about a problem to the complex stages of "why" and "how". Students need to improve critical thinking skills 
because many students fail to use reasoning properly in solving problems due to low thinking ability (Halpern, 
1999). This is in line with Minister of Education and Culture Regulation No. 81 of 2013 on curriculum 
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implementation which states that future competencies needed are communication skills, creative and critical 
thinking (Ministry of Education and Culture, 2013). 
One of the subjects of natural science that is good for the application of inquiry learning models in 
improving critical thinking skills is chemistry. Chemistry learning aims to make students master chemical 
concepts and be able to apply these chemical concepts to solve problems in everyday life scientifically. One of 
the material discussed in chemistry subjects in high school is the reaction rate material whose application is often 
found in daily life. The inquiry learning model that will be developed is quided inquiry because guided inquiry is 
suitable to be applied in high school because it matches the characteristics of high school students who tend to be 
less independent and still need advice and cues from the teacher (Rokhmatika, et al, 2012). The development of 
guided inquiry learning models is by incorporating mind mapping strategies into the learning model so that it can 
equip students with the skills to store information received in long-term memory. Mind mapping is a technique 
of compiling notes to help students use their full brain potential optimally by combining the work of the left and 
right brains. Mind mapping facilitates the entry of information into the brain and to retrieve information from the 
brain. Mind mapping is the best technique in helping the brain's thinking process regularly because it uses 
graphical techniques derived from useful thinking to provide universal keys that open up the potential of the 
brain (Prayudi, 2008). 
Based on the background of the problem above, the purpose of this study was to analyze the validity 
of the GI-MM learning model in improving students' critical thinking skills. 
 
METHOD AND MATERIAL 
The study used a type of developmental research with a model development design that refers to the steps 
of Borg and Gall (1983) which consists of three stages, namely preliminary studies, learning model development 
and product testing/implementation. However, in this study only reached the stage of developing learning 
models. This study developed a guided inquiry learning model based on mind mapping and learning tools which 
include Learning Implementation Plans (RPP), Student Worksheets (LKPD), observation sheets for the 
implementation of learning models, student activity observation sheets, student response questionnaires, and 
students critical thinking skills tests on the reaction rate material. 
Interpretation of data to determine the validity categories of each aspect assessed from the guided inquiry 
learning model component based on mind mapping has several assessment criteria (Ratumanan and Laurens, 
2003) as follows: 
85% ≤ VaM ≤ 100% = very valid 
70% ≤ VaM ≤ 85% = valid 
55% ≤ VaM ≤ 70% = fairly valid 
35≤ VaM ≤ 55% = less valid 
20% ≤ VaM ≤ 35% = invalid 
VaM is the average result of expert assessment of learning models developed. The criteria used to decide 
that the guided inquiry learning model based on mind mapping has a good degree of validity if the Vam value is 
at the minimum valid criteria or VaM ≥ 70%. 
The validity categories for each aspect assessed from the learning component are determined based on the 
following evaluation criteria: 
3.5 ≤ M ≤ 4 = Very valid 
2.5 ≤ M ≤ 3.5 = Valid 
1.5 ≤ M ≤ 2.5 = Fairly valid 
M < 15  = Invalid 
M is the average result of expert assessment of learning models developed. The criteria used to decide 
that a good degree of validity is if the average expert assessment of each aspect is within the minimum valid 
criteria M ≥ 2.5. 
After validity is calculated, the reliability of the GI-MM learning model assessment sheet and its tools is 
calculated by using the percentage of agreements adapted from Colton & Covert (2007) as follows: 
percentage of agreements (R) =  
Description: 
A = the number of matches between experts 
D = the number of mismatches between experts 
R = reliability coefficient of instrument 
The percentage of agreements formula above is modified to the reliability formula: 
 
Journal of Education and Practice                                                                                                                                                      www.iiste.org 
ISSN 2222-1735 (Paper)   ISSN 2222-288X (Online)  
Vol.10, No.36, 2019 
 
214 
Description: 
R = Reliability coefficient 
d(A) = Average degree of agreement from the expert 
d (D)  = Average degree of agreement from the expert 
The instrument has a high positive agreement from the expert if the reliability value (R) ≥ 0.70. 
 
Results and Discussion 
The assessment of model books with content validation sheets aimed to obtain recommendations that 
are reliable to use (LD), reliable to use with improvements (LDP), or not reliable to use (TLD). Data on the 
relevance and consistency of the GI-MM model were analyzed through the calculation of the average value of 
each aspect provided by the expert through the assessment sheet.  
Table 1 Results of expert assessment on GI-MM model relevance 
Assessment Aspect Average Percentage of Assessment Category 
Obejective 85.71 Very valid 
Supporting Theory 82.29 Valid 
Learning Syntax 79.29 Valid 
Learning Environment 81.91 Valid 
General Conclusions of 
Validation 
77.14 Valid 
Based on the expert assessment of GI-MM model relevance in Table 1 can be described as follows: (1) 
the developed GI-MM model has a relevance with valid and very valid categories for all aspects assessed, this 
shows that the design of the GI-MM model has been in accordance with the four characteristics of the learning 
model, (2) the relevance of the GI-MM model in general has a very valid category, this shows that the 
components of the GI-MM model have been based on a strong theory and are suitable for use in learning. 
In addition to assessing relevance, the seven experts also assessed the consistency of the GI-MM model. 
The purpose of consistency measurement is to obtain LD, LDP, or TLD recommendations of the GI-MM model.  
Table 2 Results of expert assessment on GI-MM model consistency 
Assessment Aspect Average Percentage of Assessment Category 
The stages of the model with the 
objectives to be achieved are not 
contradictory. 
74.29 Valid 
The interrelations of supporting theories 
and chemical characteristics support each 
other. 
74.29 Valid 
Understanding of supporting theories with 
objective and chemical characteristics is 
not contradictory. 
82.86 Valid 
The relationship between guided inquiry 
models based on mind mapping internally 
supports the activities of teachers and 
students at each stage of learning. 
77.14 Valid 
Teacher and student activities at each 
stage of learning in the guided inquiry 
model based on mind mapping are 
interrelated. 
94.29 Very valid 
The use of learning resources supports the 
achievement of goals. 
88.57 Very valid 
The patterns of interaction between 
teachers and students support each other. 
85.71 Very valid 
Teacher behavior in increasing student 
interest in learning is reflected in each 
stage of learning. 
74.29 Valid 
Based on expert assessment of GI-MM model consistency in Table 2 shows that: (1) of the eight 
assessment aspects to determine the GI-MM model consistency, three aspects were declared very valid and five 
aspects were declared valid, (2) in general, GI-model MM consistency had a valid category, this shows that the 
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interrelationships between the stages in syntax and components of the learning model were not contradictory and 
reliable to be used in learning. 
The results of the expert assessment of the relevance and consistency of the GI-MM model were 
supported by recommendations from seven experts who stated that the GI-MM model was reliable to be used 
with improvements (LDP). 
Validation of GI-MM Model Tools 
The development and validation of the learning tools was carried out after the GI-MM model was 
declared valid and reliable by the expert team. The purpose of developing learning tools is to determine the 
practicality and effectiveness of the GI-MM model. The tools developed were in the form of Learning 
Implementation Plan (RPP), Student Worksheet (LKPD), observation sheet for the implementation of learning 
models, student activity observation sheet, student response questionnaire, and student critical thinking ability 
assessment sheet. The whole set of validations were carried out to determine whether it is reliable or not to be 
used in learning process. 
Results of Expert assessment on Tools to Assess the practicality of GI-MM model 
The tool used to assess the practicality of the GI-MM model is the observation sheet for the 
implementation of learning models. The observation sheet for the implementation of the GI-MM model contains 
assessment aspects of the implementation of the syntax in the RPP and the detail implementation in the LKPD. 
The results of the expert assessment of the tool are described as follows: 
a. Results of Expert assessment on observation sheet for the implementation of learning models 
The observation sheet for the implementation of the GI-MM model was validated by three experts using 
the assessment sheet. Analysis of the results of the assessment sheet was performed by calculating the average 
results of expert assessments for each aspect assessed. 
Table 3 Results of Expert assessment on observation sheet for the implementation of the GI-MM model 
Assessment Aspect Average of Expert assessment Validity Category 
Guide 1.00 Very valid 
Content 1.00 Very valid 
Language 1.00 Very valid 
Table 3 shows that all aspects assessed on the observation sheet for the implementation of the GI-MM 
model were in a very valid category. This shows that the observation sheet for the implementation of the GI-MM 
model was valid and can be used in learning activities. This result is also supported by recommendations from 
three experts who stated as LD and two experts stated as LDP.  
b. Results of Expert assessment on Learning Implementation Plan (RPP) of GI-MM Model 
The assessment of the RPP was carried out by three experts using the RPP assessment sheet on 
Reaction Rate material.  
Table 4 Results of Expert assessment and Validity Category of Each Aspect on Learning Implementation Plan 
(RPP) of GI-MM Model 
Assessment Aspect Average Results of Expert assessment and Validity Category of 
Each Aspect on Learning Implementation Plan (RPP) 
I II III IV 
Objectives/ Indicator 3.00 3.00 3.00 3.00 
Valid Valid Valid Valid 
Material 3.25 3.25 3.25 3.17 
Valid Valid Valid Valid 
Language 4.00 3.33 3.33 3.33 
Very valid Valid Valid Valid 
Time Allocation 3.33 3.33 3.00 3.00 
Valid Valid Valid Valid 
Learning Activities 3.04 2.93 2.93 2.93 
Valid Valid Valid Valid 
Table 4 shows that all aspects assessed in the RPP were in a very valid category, this shows that the 
RPP developed was valid and reliable to be used in the implementation of the GI-MM model.  
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c. Results of Expert Assessment on Student Worksheet (LKPD) of GI-MM model 
The GI-MM LKPD was validated by three experts using the LKPD assessment sheet on the Reaction 
Rate material. Determination of the validity category of LKPD used the same reference as determining the 
validity category of the RPP. 
Table 5 Results of expert assessment on each aspect of GI-MM LKPD 
Assessment Aspect Average Results of Expert Assessment and Validity Category of 
each aspect of LKPD 
I II III IV 
Guide 3.67 3.33 3.33 3.00 
Very valid Valid Valid Valid 
Objective 3.33 3.67 3.67 3.00 
Valid Very valid Very valid Valid 
Content 3.11 3.39 3.33 3.28 
Valid VAlid Valid Valid 
Table 5 shows that all aspects assessed in the LKPD were in a very valid category. This shows that all 
LKPD developed in the GI-MM model were valid and reliable to use. 
Results of Expert assessment on Tools to Assess the effectiveness of GI-MM model 
The tools used to assess the effectiveness of the GI-MM model are student activity observation sheets, 
student response questionnaires, and students' critical thinking skills test sheets on the Reaction Rate material. 
a. Results of Expert assessment on student activity observation sheets 
Student activity observation sheets in the implementation of the GI-MM model were validated by three 
experts using an assessment sheet. Analysis of the results of the assessment sheet was performed by calculating 
the average results of expert assessments for each aspect assessed in the student activity observation sheets.  
Table 6 Results of Expert assessment on student activity observation sheets 
Assessment Aspect Average Results of Assessment Validity Category 
Guide 0.85 Very valid 
Content 1.00 Very valid 
Language 1.00 Very valid 
Table 6 shows that all aspects assessed in the student activity observation sheet were in the very valid 
category and percentage of agreement, R = 0.95 (the reliability category was in the high positive agreement). 
This shows that the observation sheet of student activity was valid and reliable to be used to assess student 
activity during the learning process with the GI-MM model. This result is supported by recommendations from 
three experts who stated as LD and two experts who stated as LDP. 
Based on the results of the assessment, recommendations, and improvements, it can be stated that the 
student activity observation sheet was valid and reliable to be used to assess student activities in the learning 
process by using the GI-MM model. 
b. Results of Expert assessment on Student Response Questionnaire 
The student response questionnaire in the implementation of the GI-MM model was validated by three 
experts using an assessment sheet. Determination of the validity category of the student response questionnaire 
was the same as determining the validity category of the activity observation sheet. 
Table 7 Results of expert assessment on Student Response Questionnaire of GI-MM model 
Assessment Aspect Average Validity Category 
Guide 1.00 Very valid 
Content 1.00 Very valid 
Language 1.00 Very valid 
Table 7 shows that all aspects assessed in the student response sheet were in the category of very valid 
validity and percentage of agreement, R = 1.00 (the reliability category was in the high positive agreement). This 
shows that the student response sheet was valid and reliable used to assess student responses during the learning 
process with the GI-MM model. This result was supported by recommendations from two experts who stated as 
LD and three experts who stated as LDP. Based on the results of the assessment, recommendations, and 
improvements, it can be stated that the student response questionnaire was valid and reliable to be used to assess 
student responses to learning activities with the GI-MM model. 
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c. Results of Expert assessment on students' critical thinking skills test sheets 
Students 'critical thinking skills are determined based on the rubric of students' critical thinking skills 
assessment.  
Table 8 Results of Expert assessment on the rubric of students' critical thinking skills assessment of GI-MM 
model 
Assessment Aspect Average Results of Assessment Validity Category 
Content 1.00 Very valid 
Langauge 1.00 Very valid 
Table 8 shows that all aspects assessed in the rubric for assessing students' critical thinking skills were 
in the very valid category and percentage of agreement, R = 1.00 (the reliability category was in the high positive 
agreement). This shows that the rubric for assessing students 'critical thinking skills was valid and reliable to be 
used to assess students' critical thinking skills during the learning process with the GI-MM model. This result 
was supported by recommendations from two experts who stated as LD and three experts who stated as LDP. 
Based on the results of the assessment, recommendations and improvements, it can be stated that the rubric of 
the students 'critical thinking ability assessment was valid and reliable to be used to assess students' critical 
thinking abilities towards learning activities by using the GI-MM model. 
Table 9 Average Results of Expert Assessment and Validity Categories for Each Aspect in the Critical Thinking 
Ability Test 
No Criteria and Validity Category Assessment Aspect 
Material Validity 
Category 
Construction Validity 
Category 
Language Validity Category 
1 1.00 Very valid 1.00 Very valid 1.00 Very valid 
2 1.00 Very valid 1.00 Very valid 1.00 Very valid 
3 1.00 Very valid 1.00 Very valid 1.00 Very valid 
4 1.00 Very valid 1.00 Very valid 1.00 Very valid 
5 1.00 Very valid 1.00 Very valid 1.00 Very valid 
6 1.00 Very valid 1.00 Very valid 1.00 Very valid 
7 1.00 Very valid 1.00 Very valid 1.00 Very valid 
8 0.92 Very valid 1.00 Very valid 1.00 Very valid 
9 0.92 Very valid 1.00 Very valid 1.00 Very valid 
10 0.92 Very valid 1.00 Very valid 1.00 Very valid 
11 1.00 Very valid 1.00 Very valid 1.00 Very valid 
12 1.00 Very valid 1.00 Very valid 1.00 Very valid 
13 1.00 Very valid 1.00 Very valid 1.00 Very valid 
14 1.00 Very valid 1.00 Very valid 1.00 Very valid 
15 1.00 Very valid 1.00 Very valid 1.00 Very valid 
16 1.00 Very valid 1.00 Very valid 1.00 Very valid 
17 0.92 Very valid 1.00 Very valid 1.00 Very valid 
18 1.00 Very valid 1.00 Very valid 1.00 Very valid 
19 1.00 Very valid 1.00 Very valid 1.00 Very valid 
20 1.00 Very valid 1.00 Very valid 1.00 Very valid 
21 1.00 Very valid 1.00 Very valid 1.00 Very valid 
22 1.00 Very valid 1.00 Very valid 1.00 Very valid 
Table 9 shows that all items of students' critical thinking ability tests had a very valid category in terms 
of material, construction, and language aspects. This shows that all test items were valid and reliable to be used 
to assess students' critical thinking skills with the GI-MM model. 
Validation of the GI-MM model was carried out by an expert through a Focus Group Discussion (FGD) 
activity to assess the relevance and consistency of the learning model measured by using content and construct 
validation sheets. Based on expert assessment that the GI-MM model was valid in terms of relevance and 
consistency in accordance with the four characteristics of the learning model by Arends. That is, the GI-MM 
model was valid and can be trusted to obtain accurate data and can be applied in learning activities (Afadil, 
2016). Model validation was performed separately with the validation of the GI-MM support model. That is, the 
validation of the learning tool used to determine the practicality and effectiveness of the model which was 
developed according to the learning model that has been declared valid by the expert. The validity of the GI-MM 
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model and the tool showed valid as average results, the results indicated that the quality of the learning model as 
required by Nieveen (2007) had been met. 
Model validation proposed by Nieveen (2007) must have relevance and consistency. The condition of a 
model had good relevance, if the components of the model are based on a strong theoretical rational, while the 
consistency of a model is good if the components of the model are not mutually contradictory internally. Both of 
these conditions have been fulfilled by the GI-MM model. Based on the description above, it shows that the GI-
MM model already has the characteristics that must be possessed, namely: 1) logical theoretical rational 
prepared by the designer, 2) the rationale of learning objectives to be achieved in learning, 3) teaching activities 
needed for effective model implementation, and 4) the learning environment needed to achieve the learning 
objectives. Therefore, it can be said that the four characteristics of the GI-MM model had characteristics as a 
learning model. 
 
CONCLUSION 
The GI-MM learning model and its learning tools had a very high validity category and were reliable to be 
implemented in learning. 
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